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TITLE: PNEUMATIC RADIAL TIRE FOR HEAVY LOAD 

PUBN-DATE: January 9, 199 6 

INVENTOR- INFORMATION : 
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COUNTRY 
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APPL-NO: JP06134543 
APPL-DATE: June 16, 1994 



INT-CL (IPC) : B60 C 11/04; B60 C 11/13 
ABSTRACT : 

PURPOSE: To make any ribber wear checkable without lowering drainability at the 
terminal stage of wear, and causing any crack due to stone biting or the like. 

CONSTITUTION: Among plural pieces of main grooves 2, extending in the tire 
circumferential direction, installed in the surface of a tread part 1, each slender 
groove 4, where groove depth extending aslant, is installed in a groove wall at least 
at the tread center side of the main groove to be situated at least an outermost side 
in the tire width direction along the main groove 2, while each noncontact rib 5 is 
installed as adjacent to the slender groove 4. Therefore a groove depth direction of 
the slender groove 4 is set to an angle fcalpha; of 10° to 50° to the normal direction 
of the tread, and the perpendicular groove depth (h) is set to be 0.5 to 1.2 times over 
the main groove depth (d) , and a vertical distance (g) ranging from an apex of the 
noncontact rib to the tread is set to be 0.5 to 0.8 times over the perpendicular groove 
depth (h) . 
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ABSTRACTED- PUB -NO: JP08002212A 
BASIC- ABSTRACT: 

In a pneumatic radial tyre with circumferential grooves, a thin groove is formed along 
the circumferential direction, at least in the outermost circumferential groove, and a 
non-ground-contact rib is formed next to the thin groove. The angle (alpha) of the thin 
groove to the normal line of the tread surface ranges from 10-50deg.; the vertical 
depth (h) ranges from 0.5-1.2 times the depth (d) of the circumferential groove; and 
the vertical distance (g) from the top the non-ground-contact rib to the tread surface 
ranges from 0.5-0.8 time the vertical depth of the thin groove. 

USE - Used to suppress the occurrence of river wear. 

ADVANTAGE - The tyre can suppress the occurrence of cracks by caught stones and ensure 
good control stability. 

CHOSEN-DRAWING: Dwg.l/4 

TITLE-TERMS: HEAVY DUTY PNEUMATIC RADIAL TYRE THIN GROOVE CIRCUMFERENCE GROOVE THIN 
GROOVE FORMING CIRCUMFERENCE DIRECTION SUPPRESS RIVER WEAR 

DERWENT- CLASS: A95 Qll 

CPI-CODES: A12-T01B; 

ENHANCED- POLYMER- INDEXING : 

Polymer Index [1.1] 018 ; H0124*R Polymer Index [1.2] 018 ; ND01 ; K9416-; Q9999 
Q9256*R Q9212 ; B9999 B5287 B5276 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



Petailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the radial-ply tire containing air for heavy loading which enables the suppression 

of generating of the liver wear in the tread of the rib pattern keynote. 

[0002] 

[Description of the Prior Art] The thing of the rib pattern keynote is excellent in abrasion resistance as a whole compared with the 
thing of the block pattern keynote among the tread patterns prepared in the radial-ply tire containing air for heavy loading. 
However, there is a problem of being easy to generate the partial wear (the so-called liver wear) of wearing out locally greatly 
only the edge (edge) of the rib divided by the major groove continuously formed in the tread section along with the tire hoop 
direction along with a tire hoop direction in a rib pattern. 

[0003] It is thought that this liver wear is generated since the ground pressure to a road surface rises locally in the edge section of 
a rib. Therefore, the method of preparing SAIPU in both the edge section of a rib, and reducing the rigidity of the edge section as 
a conventional cure which reduces this liver wear, was common. However, this cure was not a thing with the effect which has 
only the effect of only delaying generating of liver wear, and essentially suppresses liver wear. 

[0004] As a method of solving such a problem, to JP,2-225109,A In the grounding region which classifies by the striations 40 
and 40 of a right-and-left couple, and establishes the level difference field 50 made lower than a tread along with the major groove 
20 in **** of a major groove 20, and manages a load as shown in drawing 4 By sliding the front face of the level difference field 
50 to a road surface, and making it wear out, what prevented the partial wear of the edge section of a rib 30 is proposed. 
[0005] However, as this cure, since the level difference field 50 will be in the state of occupying most slots in the wear last stage, 
there was a problem that drainage nature fell and the problem of becoming easy to generate the crack by ****** was in **** of a 
striation 40. 
[0006] 

[Problem(s) to be Solved by the Invention] The purpose of this invention is to offer the radial-ply tire containing air for heavy 
loading whose suppression of liver wear is enabled, without reducing drainage nature in the wear last stage, or generating the 
crack by ****** etc. 
[0007] 

[Means for Solving the Problem] In the radial -ply tire containing air for heavy loading in which the rib classified into the major 
groove to which this invention which attains the above-mentioned purpose extends in the tread of the tread section at two or more 
tire hoop directions, and these major grooves was formed While a channel depth prepares at least the striation of the major groove 
located in a direction of width of tire maximum outside at least among the aforementioned major grooves prolonged aslant along 
with the aforementioned major groove in the groove face by the side of a tread pin center,large While making this striation adjoin, 
preparing a non-grounding rib and making the direction of a channel depth of the aforementioned striation into the angle alpha of 
10 degrees - 50 degrees to the direction of a normal of a tread It is characterized by having increased the perpendicular direction 
channel-depth h 0.5 to 1 .2 times of the aforementioned major groove depth d, and increasing the vertical distance g from the 
crowning of the aforementioned non-grounding rib to the aforementioned tread 0.5 to 0.8 times of perpendicular direction 
channel-depth h of the aforementioned striation. 

[0008] Thus, since the ground pressure which joins the edge section of a rib by having prepared the non-grounding rib in these 
striation and parallel is eased while preparing the striation which made the channel depth slanting in the groove face of a major 
groove, liver wear can be suppressed. And since **** of a major groove is maintained also in the wear last stage, drainage nature 
is not reduced. Moreover, since a striation is aslant formed in the groove face side of a major groove, it cannot produce ****** 
easily, and it suppresses generating of a crack. Even if it has prepared the striation still as mentioned above, a non-grounding rib 
does not reduce driving stability to a lateral load, in order [ of a rib ] to resist for falling. 

[0009] Hereafter, with reference to a drawing, this invention is explained concretely. Drawing 1 shows the half-section view of 
the direction of the meridian of the tread section about an example of the radial-ply tire containing air of this invention for heavy 
loading, and drawing 2 shows a tread pattern. Inside the tread section 1 , the carcass layer 1 1 is formed in an innermost layer, and 
the four-layer belt layer 1 2 is formed on it. In the case of the radial-ply tire for heavy loading, many steel codes are used as a 
reinforcement code of these carcasses layer 11 or tfie belt layer 12. 

[0010] On the other hand, two or more major grooves 2 prolonged in a tire hoop direction are formed in the tread of the outside of 
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the tread section 1 , and two or more ribs 3 classified by these major grooves 2 are formed in it. The slanting striation 4 is formed 
for the channel depth in both the groove face side of these major grooves 2 along with the tire hoop direction, respectively. 
Furthermore, the non-grounding rib 5 of a cross-section trapezoid is formed in the major groove 2 center side of this striation 4 in 
parallel with a striation 4. 

[001 1] What is necessary is to form a striation 4 and the non-grounding rib 5 in no major grooves 2, and just to prepare them in 
the groove face side by the side of the tread pin center,large C in this invention, even if there are few major grooves 2 located in a 
direction of width of tire maximum outside at least. This is because it is the easiest to generate liver wear in the edge section of the 
rib 3 which adjoins the tread pin center,large side of the major groove 2 of a direction of width of tire maximum outside with the 
radial-ply tire for heavy loading. 

[0012] To the direction of a normal of a tread, 10 degrees - the 50 degrees of the directions of a channel depth of this striation 4 
are prepared so that it may incline at the angle alpha of 20 degrees - 40 degrees preferably. Since this angle alpha of an angle is 
too small at less than 10 degrees, the relaxation effect of the ground pressure by the striation 4 is not fully obtained. And it will be 
easy to produce ****** and a crack will be produced in **** Moreover, since ground pressure rises rapidly in case the load of 
the load is carried out for this angle alpha to the edge section of a rib 3 by 50-degree ** and a striation 4 closes, the depressor 
effect of liver wear falls. 

[0013] As for the perpendicular direction distance h from **** of a striation 4 to a tread, it is still more desirable to make it 
satisfy a 0.5 to 1 .2 times as many relation as this to channel-depth d of a major groove 2. In less than 0.5 times of major groove 
depth d, the ground pressure reduction effect [ in / the edge section of a rib 3 / in this perpendicular direction distance h ] 
decreases, and liver wear depressor effect is not obtained. Moreover, the effect which it becomes easy to transform the 
non-grounding rib 5 by ** 1 .2 times, and suppresses the fall of driving stability falls. 

[0014] Although especially the flute width of a striation 4 is not limited, it is desirable to make it the range of 0.2-2mm. The 
channel depth of a major groove 2 is the same as what is prepared in the usual tire for heavy loading, and good. In this invention, 
the non-grounding rib 5 performs the operation for maintaining the driving stability which falls by arrangement of a striation 4 
while acting as assistance of the liver wear depressant action by the striation 4 mentioned above. 

[00 1 5] It is made to increase as a size of this non-grounding rib 5 perpendicular direction distance g from the top face to a tread 
0.5 to 0.8 times of the perpendicular direction distance h from **** of a striation 4 to a tread. By less than 0.5 times of h, the top 
face of the non-grounding rib 5 becomes [ this perpendicular direction distance g ] easy to receive damage by the road surface. 
Moreover, by 0.8 time ** of h, the non-grounding rib 5 becomes [ the perpendicular direction distance g ] small too much, and 
the support effect of the edge section of a rib 3 falls. In this invention, the cross-section configuration of a non-grounding rib is not 
restricted to a trapezoid configuration as shown in drawing 1 , and can be made into arbitrary configurations, such as the shape of 
the shape of a polygon, or a semicircle. 
[0016] 

[Example] The point of having the following tire specification was made common, and this invention tires 1 -3 and the comparison 
tires 1 -6 which were changed as alpha, g/h, and h/d which define the item of the striation prepared in the groove face of each 
major groove and a non-grounding rib were shown in Table 1 , respectively were manufactured. 

tire specification: ~ tire size: - 1 1R22.5 Cross-section configuration of 14PR tread section: Drawing 1 tread pattern : Depth [ of 
the drawing 2 major groove ] d : Width of face of 1 3mm striation : The tire 1 was manufactured conventionally which has the 
same tire specification as the above except having not prepared a striation and a non-grounding rib as criteria of 1 ,2mm 
comparison. 

[0017] The front wheel of vehicles was equipped with these ten kinds of tires with 100% of burden of the regular load specified 
by JATMA, the following test method estimated partial wear-proof nature (liver-proof wear nature), and the result was shown in 
Table 1. 

Partial-wear [-proof] nature (liver [-proof] wear nature): They are 7.00 kgtfcm2 to 20 examination tires, respectively. It is filled 
up with pneumatic pressure, the regular load of a JATMA convention ~ a load - carrying out - 99% of pavement ways, and 1% 
of bad roads - 33,000km - about the rib of a right-and-left both-sides next door of the tread center rib after ruiining The 
generating situation of the partial wear (liver wear) of the direction outside edge section of a width of tire was investigated with 
the naked eye, respectively, it asked for the tire number which partial wear generated, and ****** evaluation of the inverse 
number was carried out. Evaluation expressed the value of a tire 1 as the index set to 1 00 conventionally. Excelling in partial 
wear-proof nature (liver-proof wear nature) is shown, so that this index is large. 
[0018] 
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Although the improvement in large partial wear-proof nature is not conventionally accepted from Table 1 compared with a tire 1 , 
from it, as for the comparison tires 1 -5, it turns out that partial wear-proof nature of this invention tires 1 -3 is improving 
remarkably compared with a tire 1 conventionally. 

[0019] In the example 2 this-invention tire 2, the comparison tire 7 of the same specification was completely manufactured except 
not preparing a non-grounding rib. About this comparison tire 7 and this invention tire 2, driving stability was measured with the 
following measuring method. The result was shown in Table 2. 

[0020] Driving stability: Equip with a tire the front wheel of the vehicles of the regular load specified to JATMA, and it is 
pneumatic pressure. 7.00 kgf7cm2 It ran the dry road surface and the wet road surface on conditions, respectively, and induction 
evaluation of the responsibility of a handle was carried out. Evaluation expressed the value of the comparison tire 7 as the index 
set to 100. Excelling in driving stability is shown, so that this index is large. 
[0021] 
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As for this invention tire 2, in Table 2, compared with the comparison tire 7, dry cleaning and a sentiment show that driving 
stability is excellent. 
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[0022] Except having prepared the level difference field (distance = 1.2mm of a top face and a tread, striation depth =12mm) 
shown in drawing 4 in the center of the cross direction of example 3 major groove, the tire 2 was manufactured conventionally 
which has the conventionally same tire specification as a tire 1 . Conventionally, about the tire 2 and this invention tire 2, 
crack-proof nature was measured with this following measuring method, and the result was shown in Table 3. 
[0023] Crack [-proof] nature: In the above-mentioned partial wear nature examination, the generating situation of the crack in 
**** of a major groove was investigated, and the integrated value of the crack length generated for the tire hoop-direction overall 
length of a major groove was calculated. The measured value of this invention tire 2 was expressed as the index set to 100. It is 
shown that it is inferior to crack-proof nature, so that this index is large. 









143 
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Table 3 shows that this invention tire 2 is conventionally excellent in crack-proof nature compared with a tire 2. 
[0025] 

[Effect of the Invention] In the radial-ply tire containing air for heavy loading which prepared the tread pattern of the rib keynote, 
this invention prepares a non-grounding rib in these striation and parallel, and since the ground pressure which joins the edge 
section of a rib was eased, it can suppress liver wear, while preparing the striation which made the channel depth slanting in the 
groove face of the major groove. And since **** of the major groove is maintainable till the wear last stage, drainage nature does 
not fall. Moreover, since the striation was aslant formed to the groove face side of a major groove, it cannot produce ****** 
easily, and it can suppress generating of a crack. Even if it has prepared the striation still as mentioned above, since a 
non-grounding rib makes it hard to fall a rib to a lateral load, good driving stability is securable. 



[Translation done.] 
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